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Cerebrospinal Fluid and Serum Ampicillin Levels
in Bacterial Meningitis Patients after
Intravenous and Intramuscular Administration®

ISIS A. MIKHAIL. JOHN E. SIPPEL,

NABIL . GIRGIS and MOHAMED W. YASSIN

From the US Naval Medical Research Unit No. 3, and Abbassia Fever Hospital. Cairo, Egypt

ABSTRACT. 28 patients with bacterial meningitis received ampicillin by the intramuscular (IM)
route and 16 patients by the intravenous (IV) route, The mean cerebrospinal fluid (CSF) ampi-
cillin levels were similar in the two groups 1 h after a dose given on the first or second day of
treatment, but they were higher in the IM group on both days 4 h after a dose. CSF/serum
ratios were simitar in both groups but considerably higher at 4 h than at 1 h.

INTRODUCTION

Ampicillin has been shown to reach therapeutically
significant levels in cerebrospinal fluid (CSF) (5)
and to be effective in the treatment of bacterial
meningitis (4, 5) when it is administered intra-
venously (1V). However, intramuscular (IM;
administ-ation woul. simplif. management of pa-
ient -specially i area. woere modern medical
wilities are not readily avielable. Since little has
»en reported on the CSI levels :tiat tan be ob-
‘ned after IM administration in paticats with in-
uned meninges. ampicillin concentra:on m iMeood
and CSF specimens from patiente with bacteral
meningitis receiving IM or 1V cmpicili during the
first 2 days of therapy were crmipared.

PATIENTS AND METHODS

44 patients (Table 1), whose admussicz CSF and serum
samples contained no detectable anti-iccs. were given
160 mg/kg/day of ampicillin divided :nt 6 doses at 4-h
intervals. The first 10 patients were given the drug by the
IM route, after which IM or IV admimstraticn was s 2!
according to a predesigned randon.ization abic. 28 pa-
tients received the drug by the IM route tor 5=7 davs «nu
16 patients by the IV route for 2 days followea oy [N
for § days. Both groups were then given oral anpiciliia
for 1 week. CSF and sera werz oviained ivom if natlens-
1 h zafter the first dose. 13 paticats 4 h after the -7 dowa,
14 patients [ h after the 7th dcse, and 7 paticnis 4 b
after the 7th dose. 16 patients hae! CSF and sera obtaned
on by th day 1 and day 2 (Table 1),

The sitplifizd aga ~well &iffu-lcn method (2) using Ba-
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cillus subtilis spore suspension (Difco Laboratories) was
employed in the determination of ampicillin concentra-
tions in the CSF and sera with simuitaneous parallel com-
parison to antibiotic standards ranging from 0.1 to 80.0 ug/
ml. The standards and specimens were stored together at
—70°C until tested. Each assay involved 3 replicates of the
test specimens and standards.

RESULTS

The range and mean CSF and serum ampicillin
levels are given in Table Il. The mean CSF values
obtained 1 h after IM or IV administration were
comparable on days 1 and 2. However. the mean
CSF levels 4 h afte: administration were significant-
ly higher in the patients who received the drug by
the IM route both on day i (p<0.02) and day 2
(p<0.01). The CSFiserum ratios (x 100} were ap-
preximately 5 one hour after ampicillin administra-
tion i.v either route n both dave. These ratios rose
to approximaiely 50 at 4 h atter «dministrution.

Therc was no noticeable difference in the ctinical
responsc with IM or 1V adminmistration. One patient
with meningococcal meningitis 1wl one patient
with meningitis of unknown etiolugy died i~ the IM
group, and ore patient with menmgococcal menin-
gitis died in the IV group.

.
*The opmmuns asd assertions contamned herein are tne
pri.ate ones of the authors and are not to be construed ox
official or as reflecting the views orf the Department of
the Navy or the naval service at large.
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Table 1. Bacterial meningitis patients included in
ampicillin study

Table H. Cerebrospinal fluid and serum ampicill,
levels in bacterial meningitis patients

(1). had mean concentrations of 0.43 ug/ml in nor-
mal subjects an! 0.65 ug/ml in patients with viral
meningitis. Thrupp et al. (6) gave ampicillin IM in
patients with purulent meningitis but only after they
responded satisfactorily with IV therapy. In pa-
tients with haemophilus meningitis, Wilson and
Haltalin (7) demonstrated mean CSF ampicillin lev-
els of 2.0 ug/mi 1 h after an IV dose. 2.1 ug/ml
4 h after an IV dose, 4.7 ug/ml 1 h after an IM dose,
and 4.1 ug/ml 4 h after an IM dose during the sec-
ond day of ampicillin therapy. Their data are con-
sistent with this report, showing that the CSF levels
are higher 4 h after IM administration.

IM administration of ampicillin resulted in con-
centrations higher than the MICs for the usual
agents of bacterial meningitis (3, 6: Mikhail et al..
unpublished data). IM ampicillin therefore appears
to be an effective therapeutic regimen for bacterial
meningitis and may be particularly suitabie for out-
breaks of meningococcal disease in developing
countries.
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Intramuscular  Intravenous CSF levels Serum levels
No. (ug/ml) (ug/ml)
. of B
hlll:l)le(i’sgsyerh pat. Range Mean Range Mean
meningitidis 18 9
Streptococcus Intramuscular route
pneumoqiae 4 2 Day I
Haemophilus ih 10 0.10-1.65 1.06 10.75-30.50 21.42
influenzae 1 4h 9 044950 364 <0.10-33.00 854
Staphylococcus
aureus 1e Day 2
Unknown 5 4 1h 9 0.23-1.95 1.02 8.00-35.00 19.50
Age (range) Smo-20yr 4mo-62yr 4h 11 0.42-8.40 2.94 1.60-20.50 7.27
Age (mean) 7.7 yr 10.5 yr
Male/female ratio 1.3 0.7 Intravenous route
Day 1
“ Patient with Staph. aureus meningitis was given staph- th 6 0.31-2.50 1.09 10.00-28.50 17.83
: cillin IM after 2 days of ampicillin therapy 4h 4 0.22-2.90 1.02 0.30-6.00 2.30
k. Day 2
3 1h 5 0.52-0.82 0.66 1.85-27.00 13.37
1 4h 6 0.20-1.70 0.67 0.40-4.50 1.70
DISCUSSION
Little data are available on the ampicillin CSF lev-
cls achieved after IM administration. Barrett et al. REFERENCES
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